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Summary

This report consolidates previous recommendations and adds new anes for infection control in dental settings. Recommendations
are provided regarding 1) educating and protecting dental health-care personnel; 2) preventing transmission of bloodborne patho-
gens; 3) hand hygiene; 4) personal prosective equipmens; 5) contact dermatitis and latex hypersensitivity; 6) sterilization and
disinfection of patient-care items; 7) environmental infection. control; 8) dental unit waterlines, biofilm, and water guality; and
9) special considerations (e.g., dental handpieces and other devices, radiology, parenteral medications, oral surgical procedures, and
dental laboratories). These recommendations were developed in collaboration with and after review by authorities on infection
control from CDC and other public agencies, academia, and private and professional organizations.

Introduction

This report consolidates recommendations for preventing
and controlling infectious diseases and managing personnel
health and safety concerns related to infection control in den-
tal settings. This report 1) updates and revises previous CDC
recommendations regarding infection control in dental sec-
tings (1,2); 2) incorporates relevanc infection-control measures
from other CDC guidelines; and 3) discusses concerns not
addressed in previous recommendations for dentistry. These
updates and additional topics include the following:

» application of standard precautions rather chan universal

precautions;

. * work restrictions for health-care personnel (HCP) infected
with or occuparionally exposed to infectious diseases;
management of occupational exposures to bioodborne
pathogens, including postexposure prophylaxis (PEP) for
work exposures to hepatitis B virus (HBV), hepatitis C
virus (HCV}; and human immunodeficiency virus (HIV);
* selection and use of devices with features designed to pre-

vent sharps injury;

The material in this report originaced in the National Center for Chronic
Discase Prevention and Health Promotion, James S. Marks, M.D.,
M.EH., Director; and the Division of Oral Health, William R. Maas,
D.D.5., M.PH., Direcror.

* hand-hygiene products and surgical hand antisepsis;

* contact dermatitis and latex hypersensitivity;

* sterilization of unwrapped instruments;

* dental water-quality concerns (e.g., dental unit watedline
biofilms; delivery of water of acceptable biological qualicy
for patient care; usefulness of flushing waterlines; use of
sterile itrigating solutions for oral surgical procedures;
handling of community boil-water advisories);

* dental radiology;

» aseptic technique for parenteral medications;

» preprocedural mouth rinsing for patients;

¢ oral surgical procedures;

* laser/clectrosurgery plumes;

« tuberculosis (TB);

« Creutzfeldt-Jakob disease {CJD) and other prion-related
diseascs;

* infection-control program cvaluation; and
» research considerations.

These guidelines were developed by CDC staff members in
collaboration with other authorities on infection control. Draft
documents were reviewed by other federal agencies and profes-
sional organizations from the fields of dental health care, public
health, and hospital epidemiology and infection control. A Fed-
eral Register notice clicited public comments that were consid-
ered in the decision-making process. Existing guidelines and
published research pertinent to dental infection-control prin-
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ciples and practices were reviewed. Wherever possible, recom-
mendations are based on data from well-designed scientific stud-
ies. However, only a limited number of studies have characterized
risk factors and the effectiveness of prevention measures for
infections associated with dental health-care practices.

Some infection-control practices routinely used by health-
care practitioners cannot be rigorously examined for ethical or
logistical reasons. In the absence of scientific evidence for such
practices, certain recommendations are based on strong theo-
retical rationale, suggestive evidence, or opinions of respected
authorities based on clinical experience, descriprive studies, or
committee reports. In addition, some recommendations are
derived from federal regulations. No recommendations are
offered for pracrices for which insufficient scientific evidence
or lack of consensus supporting their effectiveness exists.

Background

In the United States, an estimated 9 million persons work in
health-care professions, including approximately 168,000 den-
tists, 112,000 registered dental hygienists, 218,000 dencal
assistants (3), and 53,000 dental laboratory technicians (4).
In this report, dental health-care personnel (DHCP) refers to
all paid and unpaid personnel in the dental health-care setting
who might be occupationally exposed to infectious marerials,
including body substances and contaminated supplies, equip-
ment, environmental surfaces, water, or air. DHCP include
dentists, dental hygienists, dental assistants, dental laboratory
technicians (in-office and commercial), students and trainees,
conrractual personnel, and other persons not directly involved
in patient care but potentially exposed to infectious agents (e.g.,
administrative, clerical, housekeeping, maintenance, or vol-
unteer personnel). Recommendations in this report are

-designed to prevent or reduce potential for discase transmis-
sion from patient to DHCE from DHCP to patient, and from
patient to patient. Although these guidelines focus mainly on
outpatient, ambulatory dental health-care settings, the recom-
mended infection-control practices are applicable o all set-
tings in which dental treatment is provided.

Dental patients and DHCP can be exposed to pathogenic
microorganisms including cytomegalovirus (CMV), HBYV,
HCV, herpes simplex virus types 1 and 2, HIV, Mycobacte-
rium tuberculosis, staphylococci, streptococci, and other viruses
and bacteria that colonize or infect the oral cavity and respira-
tory tract. These organisms can be transmicted in dental sct-
tings through 1) direct contact with blood, oral fluids, or other
patient marerials; 2) indirect contact with contaminated
objects (e.g., instruments, equipment, or environmental sur-
faces); 3) contact of conjunctival, nasal, or oral mucosa with
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droplets (e.g., spatter) containing microorganisms generated
from an infected person and propelled a shorr distance (e.g.,
by coughing, sneezing, or talking); and 4) inhalation of air-
borne microorganisms that can remain suspended in the air
for long periods (5).

Infection through any of these routes requires that all of che
following conditions be presenc:

* a pathogenic organism of sufficient virulence and in

adequate numbers to cause discase;

* a reservoir or source that allows the pathogen to survive

and multiply (e.g., blood);

* a mode of transmission from the soutce to the host;

* a portal of entry through which the pathogen can enter

the host; and

* a susceptible host (i.e., one who is not immune).
Occurrence of these events provides the chain of infection (6).
Effective infection-control strategies prevent disease transmis-
sion by interrupting one or more links in the chain.

Previous CDC recommendations regarding infection con-
trol for deatistry focused primarily on the risk of transmission
of bloodborne pathogens among DHCP and patients and use
of universal precautions to reduce that risk (,2,7,8). Univer-
sal precautions were based on the concept that-all blood and
body fluids that might be contaminated with blood should be
treated as infectious because patients with bloodborne infec-
tions can be asympromaric or unaware they are infected (9, 70).
Preventive practices used to reduce blood exposures, particu-
larly percutaneous exposures, include 1) careful handling of
sharp inscruments, 2) use of rubber dams to minimize blood
spattering; 3) handwashing; and 4) use of protective barriers
(e.g.. gloves, masks, protective eyewcar, and gowns).

The relevance of universal precautions to other aspects of
disease transmission was recognized, and in 1996, CDC
expanded the concept and changed the term to standard pre-
cantions. Standard precautions integrate and expand the ele-
ments of universal precautions into a standard of care designed
ta protect HCP and patients from pathogens that can be spread
by blood ar any other body fluid, excretion, or secretion (7).
Standard precautions apply to contact with 1) blood; 2) all
body fluids, secretions, and excretions (excepr swear), regard-
less of whether they contain blood; 3) nonintact skin; and 4)
mucous membranes. Saliva has always been considered a
potentially infectious material in dental infection control; thus,
no operational difference exists in clinical dental practice
between universal precautions and standard precautions.

In addition to standard precautions, other measures {e.g.,
expanded or transmission-based precautions) might be neces-
sary to prevent potential spread of certain diseases (e.g., TB,
influenza, and varicella) that are transmitted through airborne,
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droplet, or conract transmission (c.g., sneczing, coughing, and
O contact with skin) (17). When acutely ill with these discases,
patients do not usually seek routine dencal outpatient care.
Nonetheless, a general understanding of precautions for dis-
eases transmitted by all routes is critical because 1) some DHCP
are hospital-based or work part-time in hospital sectings;
2) parients infected with these diseases might seek urgenc treat-
ment at outpatient dental offices; and 3) DHCP mighe
become infected with these diseases. Necessary transmission-
based precautions might include patient placement (c.g., iso-
lation), adequate room ventilation, respiratory protection (e.g.,
N-95 masks) for DHCE, or postponement of nonemergency
dental procedures.

DHCP should be familiar also with the hierarchy of con-
trols that categorizes and prioritizes prevention strategies (1.2).
For bloodborne pathogens, engineering controls that elimi-
nate or isolate the hazard (e.g., puncture-resistant sharps con-
tainers or needle-retraction devices) are the primary strategies
for protecting DHCP and patients. Where engineering con-
trols are not available or appropriate, work-practice controls
that result in safer behaviors (e.g., one-hand needle recapping
or nor using fingers for cheek retraction while using sharp
instruments or suturing), and use of personal protective equip-
ment (PPE) (e.g., protective cycwear, gloves, and mask) can
. prevent exposure (13). In addition, administrative controls

(e.g., policies, procedures, and enforcement measures targeted
at reducing the risk of exposure to infectious persons) are a
prioricy for certain pathogens (c.g., M. tuberculosis), particu-
larly those spread by airborne or droplet routes.

Dental practices should develop a written infection-control
program to prevent or reduce the risk of discase transmission.
Such a program should include establishment and implemen-
tation of policies, procedutes, and practices (in conjunction
with selection and use of technologies and products) to pre-
vent work-related injuries and illnesses among DHCP as well
as health-care-associated infections among patients. The pro-
gram should embody principles of infection control and
occupational health, reflect current science, and adherc to rel-
evant federal, state, and local regulations and statutes. An
infection-control coordinator {e.g., dentist or other DHCP)
knowledgeable or willing to be trained should be assigned
responsibility for coordinating the program. The effectiveness
of the infection-control program should be evaluated on a day-
to-day basis and over time to help ensure thar policies, proce-
dures, and practices are useful, efficient, and successful (see
Program Evaluation).

Although the infection-control coordinator remains respon-
sible for overall management of the program, creating and main-

taining a safe work environment ultimately requires the

¢

commitment and accountability of all DHCE. This report is
designed to provide guidance to DHCP for preventing disease
transmission in dental health-care settings, for promoting a safe
working environmens, and for assisting dental practices in
developing and implementing infection-control programs. These
programs should be followed in addition to practices and pro-
cedures for worker protection required by the Occupational
Safety and Health Administration’s (OSHA) standards for
occupational exposure to bloodborne pathogens (13),
including instituting controls to protect employees from
exposure to blood or other potentially infectious marerials
(OPIM), and requiring implementation of a written exposure-
control plan, annual employee training, HBY vaccinations, and
postexposure follow-up (13). Interpretations and enforcement
procedures are available to help DHCP apply this OSHA stan-
dard in practice (4). Also, manufacturer’s Material Safery Data
Sheets (MSDS) should be consulted regarding correct proce-
dures for handling or working with hazardous chemicals (15).

Previous Recommendations

This report includes relevant infection-control measures from
the following previously published CDC guidelines and rec-
ommendations:

« CDC. Guideline for disinfection and sterilization in
health-care facilities: recommendations of CDC and the
Healthcare Infection Control Practices Advisory Commit-
tee (HICPAC). MMWR (in press).

¢ CDC. Guidelines for environmental infection control in
health-care facilities: recommendations of CDC and the
Healthcare Infection Control Practices Advisory Commit-
tee (HICPAC). MMWR 2003;52(No. RR-10).

* CDC. Guidelines for the prevention of intravascular
catheter-related infections. MMWR.2002;51(No. RR-10].

+ CDC. Guideline for hand hygiene in health-care settings:
recommendations of the Healtheare Infection Control
Pracrices Advisory Committee and the HICPAC/SHEA/
APIC/IDSA Hand Hygiene Task Force. MMWR 2002;51
(No. RR-16).

= CDC. Updated U.S. Public Health Service guidelines for
the management of occupational exposures to HBV, HCV,
and HIV and recommendations for postexposure prophy-
laxis. MMWR 2001;50(No. RR-11).

 Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis
WR, Hospital Infection Control Practices Advisory Com-
mittee. Guideline for prevention of surgical site infection,
1999. infect Control Hosp Epidemiol 1999;20:250-78.

* Bolyard EA, Tablan OC, Williams WW, Pearson ML,
Shapiro CN, Deitchman SD, Hospital Infection Control
Practices Advisory Committee. Guideline for infection
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control in health care personnel, 1998. Am J Infect Con-
trol 1998;26:289-354.

* CDC. Immunization of health-care workers: recommen-
dations of the Advisory Committee on Immunization Prac-
tices (ACIP) and the Hospital Infection Control Practices
Advisory Committee (HICPAC). MMWR 1997;46(No.
RR-18).

* Rurala WA, Association for Professionals in Infection

Control and Epidemiology, Inc. APIC guideline for selec-

tion and use of disinfecrants, Am J Infect Control

1996;24:313-42.

Garner ]S, Hospital Infection Control Pracrices Advisory

Commirtee. Guideline for isolation precautions in hospi-

tals. Infece Control Hosp Epidemiol 1996;17:53-80.

Larson EL, 1992, 1993, and 1994 Guidelines Commitree.

APIC guideline for handwashing and hand antisepsis in

health-care scttings. Am J Infect Control 1995;23:251-69.

* CDC. Guidelines for preventing the transmission of
Mycobacterium suberculosis in health-care facilities, 1994,
MMWR 1994;43(No. RR-13),

» CDC. Recommendations for preventing transmission of

human immunodeficiency virus and hepatitis B vitus ro

patients during exposurc-prone invasive procedures.

MMWR 1991;40(No. RR-8).

Garner ]JS. CDC guideline for prevention of surgical

wound infections, 1985. Supersedes guideline for preven-

tion of surgical wound infections published in 1982.

{Originally published in November 1985). Revised.

Infect Control 1986;7:193~200,

Garner JS, Favero MS. CDC guideline for handwashing

and hospital environmental control, 1985. Infect Control

1986;7:231-43,

Selected Definitions

Alcohol-based hand rub: An alcohol-containing preparation
designed for reducing the number of viable microorganisms
on the hands.

Antimicrobial soap: A detergent containing an antiseptic agent.

Antiseptic: A germicide used on skin or living tissuc for the
purpose of inhibiting or destroying microorganisms (e.g.,
alcohols, chlorhexidine, chlorine, hexachlorophene, iodin,
chloroxylenal (PCMX], quaternary ammonium compounds,
and triclosan).

Bead sterilizer: A device using glass beads 1.2-1.5 mm
diameter and temperatures 217°C-232°C for brief exposures
(c.g., 45 seconds) 1o inactivate microorganisms. (This term is
actually a misnomer because it has not been cleared by the
Food and Drug Administration [FDA] as a sterilizer).

Bioburden: Microbiological load (i.e., number of viable
organisms in or on an object or surface) or organic material on
a surface or object before decontamination, or sterilizacion.
Also known as bioload or microbial load.

Colony-forming unit (CFU): The minimum number (i.e.,
tens of millions) of separable cells on the surface of or in semi-
solid agar medium thac give rise to a visible colony of progeny.
CFUs can consist of pairs, chains, clusters, or as single cells
and are often expressed as colony-forming units per millilicer
(CFUs/mL).

Decontamination: Use of physical or chemical means to
remove, inactivate, or destroy pathogens on a surface or item
so that they are no longer capable of transmitting infectious
particles and the surface or item is rendered safe for handling,
use, or disposal.

Dental treatment water: Nonsterile water used during dental
treatment, including irrigation of nonsurgical operative sites
and cooling of high-speed rotary and ultrasonic instruments.

Disinféctant; A chemical agent used on inanimate objects
(e.g., floors, walls, or sinks) to destroy virtually all recognized
pathogenic microorganisms, but not necessarily all microbial
forms (e.g., bacterial endospores). The U.S. Environmental
Protection Agency (EPA) groups disinfectants on the basis of
whether the product label claims limited, general, or hospital
disinfectant capabilities.

Disinfection: Destruction of pathogenic and other kinds of
microorganisms by physical or chemical means. Disinfection
is less lethal than sterilization, because it destroys the majority
of recognized pathogenic microorganisms, but not necessarily
all microbial forms (e.g., bacterial spores). Disinfection does
not ensure the degree of safety associated with sterilization
processes.

Droplet nuclei: Particles <5 pm in diameter formed by dehy-
dration of airborne droplets containing microorganisms that
can remain suspended in che air for long periods of time.

Dropless: Small particles of moisture (c.g., spatter) generated
when a person coughs or sneezes, or when water is converted
to a fine mist by an acrator or shower head. These particles,
intermediate in size berween drops and droplet nuclei, can
contain infectious microorganisms and tend to quickly settle
from the air such that risk of discase transmission is usually
limited to persons in close proximity to the droplet source.

Endotoxin: The lipopolysaccharide of gram-negative bacte-
ria, the toxic character of which resides in the lipid protein.
Endotoxins can produce pyrogenic reactions in persons
exposed to their bacterial component.

Germicide: An agent that destroys microorganisms, especially
pathogenic organisms. Terms with the same suffix (e.g., viru-
cide, fungicide, bactericide, tuberculocide, and sporicide) indi-
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cate agents that destroy the specific microorganism identified
by the prefix. Germicides can be used to inactivate microor-
ganisms in or on living tissue (i.e., antiseptics) or on environ-
mental surfaces (i.e., disinfectants).

Hand hygiene: General term thar applies to handwashing,
antiseptic handwash, antiseptic hand rub, or surgical hand
antisepsis.

Health-care-associated infection: Any infection associated with
a medical or surgical intervention. The term health-care—
associated replaces nosocomial, which is limited to adverse
infectious outcomes occutring in hospirals,

Hepatitis B immune globulin (HBIG): Product used for pro-
phylaxis against HBV infection. HBIG is prepared from plasma
containing high titers of hepatitis B surface antibody (anti-
HBs) and provides protection for 3-6 mos.

Hepasitis B surface antigen (HBs/Ag): Serologic marker on the
surface of HBV detected in high levels during acute or chronic
hepatitis. The body normally produces antibodies to surface
antigen as a normal immune response to infection.

Hepatitis B e antigen (HBeAg): Secreted product of the nucleo-
capsid gene of HBV found in serum during acute and chronic
HBYV infection. Its presence indicates that the virus is replicat-
ing and serves as a marker of increased infectiviry.

Hepatitis B surface antibody (anti-FHBs): Protective antibody
against HBsAg, Presence in the blood can indicace past infec-
tion with, and immunity to, HBV, or immune response from
hepatiris B vaccine.

Heterotrophic bacteria: Those bacteria requiring an organic
carbon source for growth (i.e., deriving energy and carbon from
organic compounds),

High-level disinfection: Disinfection process that inactivates
vegetative bacteria, mycobacteria, fungi, and viruses but not
necessarily high numbers of bacterial spores. FDA further
defines a high-level disinfectant as a sterilant used for a shorrer
conract time.

Hospital disinfectant: Germicide registered by EPA for use
on inanimate objects in hospitals, clinics, dental offices, and
other medical-related facilitics. Efficacy is demonstrated against
Salmonella choleraesuis, Staphylocaccus aureus, and Pseudomo-
nas Aeruginosa.

Iatrogenic: Induced inadvertently by HCP, medical (includ-
ing dental) treatment, or diagnostic procedures. Used particu-
larly in reference to an infectious disease or other complication
of trearment.

Immunization: Process by which a person becomes immune,
or protected against a disease. Vaccination is defined as the
process of administering a killed or weakened infectious
organism or a toxoid; however, vaccination does not always
result in immuniry.

Implantable device: Device placed into a surgically or natu-
rally formed cavity of the human body and intended to
remain there for 230 days.

Independent water reservoir: Container used to hold water or
other solutions and supply it to handpieces and air and water
syringes artached to a dental unit. The independent reservoir,
which isolates the unit from the public water system, can be
provided as original equipment or as a retrofitted device.

Intermediate-level disinfection: Disinfection process chat
inactivares vegetative bacteria, the majority of fungi, myco-
bacteria, and the majority of viruses (particularly enveloped
viruses) but not bacterial spores.

Intermediate-level disinfectant: Liquid chemical germicide
registered with EPA as a hospiral disinfectant and with a label
claim of potency as tuberculocidal (Appendix A).

Latex: Milky white fluid extracted from the rubber tree
Hevea brasiliensis that contains the rubber material cis-1,4
polyisoprene.

Low-level disinfection: Process that inactivates the majority
of vegetative bacteria, cerrain fungi, and certain viruses, but
cannot be relied on to inactivate resistant microorganisms (e.g,,
mycobacteria or bacterial spores).

Low-level disinfectans: Liquid chemical germicide registered
with EPA as a hospital disinfectant, OSHA requires low-level
hospital disinfectants also to have a label claim for potency
against HIV and HBV if used for disinfecting clinical contact
surfaces (Appendix A).

Microfilter: Membrane filter used to trap microorganisms
suspended in water. Filters are usually installed on dencal unic
waterlines as a retrofit device. Microfiltration commenly
occurs art a filter pore size of 0.03~10 pm. Sediment fileers
commonly found in dental unit water regulacors have pore
sizes of 20-90 pm and do not function as microbiological
filters.

Nosocomial: Infection acquired in a hospital as a result of
medical care.

Occupational exposure: Reasonably anticipated skin, eye,
mucous membrane, or parenteral contact with blood or OPIM
that can result from the performance of an employee’s duties.

OPIM: Other potentially infectious materials. OPIM is an
OSHA term that refers to 1) body fluids including semen,
vaginal secretions, cerebrospinal fluid, synovial fluid, pleural
fluid, pericardial fluid, peritoneal fluid, amniotic fluid, saliva
in dental procedures; any body fluid visibly contaminated with
blood; and all body fluids in situations where differentiating
between body fluids is difficult or impossible; 2) any unfixed
tissue or organ (other than intact skin) from 2 human (living
or dead); and 3) HIV-containing cell or tissue cultures, organ
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cultures; HIV- or HBV-containing culture medium or other
solutions; and blood, organs, or other tissues from experimen-
tal animals infected with HIV or HBV.

Parenteral: Means of piercing mucous membranes or skin
barrier through such events as needlesticks, human bites, cuts,
and abrasions.

Persistent activity: Prolonged or extended acrivity that pre-
vents or inhibits proliferation or survival of microorganisms
after application of a product. This activity can be demon-
strated by sampling a site minutes or hours after application
and demonstrating bacrerial antimicrobial effectiveness when
compared with a baseline level. Previously, this property was
sometimes termed residual activity.

Prion: Protein particle lacking nucleic acid chat has been
implicated as the cause of certain neurodegenerative diseases
(e.g., scrapie, C]D, and bovine spongiform encephalopathy
(BSE}).

Retraction: Entry of oral fluids and microorganisms into
waterlines through negative water pressure.

Seroconversion: The change of a serological test from nega-
tive to positive indicating the development of antibodies in
response to infection or immunization.

Sterile: Free from all living microorganisms; usually described
as a probability (e.g., the probability of a surviving microor-
ganism being 1 in 1 million).

Sterilization: Use of a physical or chemical procedure o
destroy all microorganisms including substantial numbers of
resistant bacterial spores.

Surfactanss: Surface-active agents thar reduce surface tension
and help cleaning by loosening, emulsifying, and holding soil
in suspension, to be more readily rinsed away.

Ultrasonic cleaner: Device that removes debris by a process
called cavitation, in which waves of acoustic energy are propa-
gated in aqueous solutions to disrupt the bonds that hold par-
ticulate mater to surfaces.

Vaccination: See immunizarion,

Vaccine: Product that induces immunity, therefore protect-
ing the body from the discase. Vaccines are administered
through needle injections, by mouth, and by aerosol.

Washer-disinfector: Automatic unir that cleans and thermally
disinfects instruments, by using a high-temperarure cycle rather
than a chemical bath.

Wicking: Absarption of a liquid by capillary action along a
thread or through the material (e.g., penetration of liquids
through undetected holes in a glove).

Review of Science Related
to Dental Infection Control

Personnel Health Elements
of an Infection-Control Program

A protective health component for DHCP is an integral parc
of a dental practice infection-control program. The objecrives
are to educate DHCP regarding the principles of infection
concrol, identify work-related infection risks, institute preven-
tive measures, and ensure prompt exposure management and
medical follow-up. Coordination becween the denral pracrice’s
infection-control coordinator and other qualified health-care
professionals is necessary to provide DHCP with appropriate
services. Dental programs in institutional settings, (e.g., hos-
pitals, health centers, and educational institutions) can coor-
dinate with departments that provide personnel health services.
However, the majority of dental practices are in ambularory,
private sectings that do not have licensed medical staff and
facilicies vo provide complete on-site health service programs.
In such settings, the infection-control coordinartor should
establish programs that arrange for site-specific infection-
control services from external health-care facilities and pro-
viders before DHCP are placed at risk for exposure. Referral
arrangements can be made with qualified health-care profes-
sionals in an occupational health program of a hospital, with
educational institutions, or with heatth-care facilities chat
offer personnel health services.

Education and Training

Personnel are more likely to comply with an infection-
control program and exposure-control plan if they understand
its rationale (5,13,16). Clearly written palicies, procedures,
and guidelines can help ensure consistency, efficiency, and
effective coordination of activities. Personnel subject to occu-
pational exposure should receive infection-control training on
initial assignment, when new tasks or procedures affect their
occupational exposure, and at 2 minimum, annually (13).
Education and training should be appropriace to the assigned
duties of specific DHCP (c.g., techniques to prevent cross-
contamination or instrument sterilization}. For DHCP who
perform tasks or procedures likely to result in occupational
exposure to infectious agents, training should include 1) a
description of their exposure risks; 2) review of prevention strat-
egies and infection-control policies and procedures; 3) discus-
sion regarding how to manage work-related illness and injurics,
including PEP; and 4) review of work restrictions for the
exposurc or infection. Inclusion of DHCP with minimal
exposure risks (c.g., administrative employees) in education
and training programs might enhance facilitywide understand-

@
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ing of infection-control principles and the importance of the
program, Educational materials should be appropriate in con-
tent and vocabulary for each petson’s educational level, lit-
eracy, and language, as well as be consistent with existing federal,
state, and local regulations (5,13).

Immunization Programs

DHCP are ac risk for exposure to, and possible infection
with, infectious organisms. Immunizations substantially
reduce both the number of DHCP susceptible to these dis-
eases and the potential for disease transmission to other DHCP
and patients (5, /7). Thus, immunizations are an essential part
of prevention and infection-control programs for DHCE, and
a comprehensive immunization policy should be implemented
for all dental health-care facilities (17, /8). The Advisory Com-
mittee on Immunization Practices (ACIP) provides national
guidelines for immunization of HCP, which includes DHCP
(17). Denral practice immunization policies should incorpo-
rate current state and federal regulations as well as recommen-
dations from the U.S. Public Health Service and professional
organizations (/7) (Appendix B).

On the basis of documented health-care-associated trans-
mission, HCP are considered to be at substantial risk for
acquiring or transmitting heparitis B, influenza, measles,
 mumps, rubella, and varicella. All of these diseases are vac-

ine-preventable. ACIP recommends thac all HCP be vacci-
nated or have documented immunity to these diseases (5,17).
ACIP does not recommend routine immunization of HCP
against TB (i.e., inoculation with bacille Calmette-Guérin vac-
cine) or hepatitis A (/7). No vaccine exists for HCV. ACIP
guidelines also provide recommendations regarding immuni-
zation of HCP with special conditions (e.g., pregnancy, HIV
infection, or diabetes) (5,77).

Immunization of DHCP before they are placed at risk for
exposure remains the most efficient and effective use of vac-
cines in health-care settings. Some educational institutions and
infection-control programs provide immunization schedules
for students and DHCP. OSHA requires that employers make
hepatitis B vaccination available to all employees who have
potential contact with blood or OPIM. Employers are also
required to follow CDC recommendations for vaccinations,
evaluation, and follow-up procedures (13). Nonpatient-care
staff (e.g., administrative or housckeeping) might be included,
depending on their potential risk of coming into contact with
blood or OPIM. Employers are also required to ensure that
employees who decline to accept hepatitis B vaccination sign
an appropriate declination statement (73). DHCP unable or
unwilling to be vaccinated as required or recommended should
be educated regarding their exposure risks, infection-control

Oolicics and procedures for the facility, and the management

of work-related illness and work restricrions (if appropriate)
for exposed or infected DHCP

Exposure Prevention and Postexposure
Management

Avoiding exposure to blood and OPIM, as well as protec-
tion by immunization, remain primary serategies for reducing
occupationally acquired infections, but occupational exposures
can still occur (19). A combinarion of standard precautions,
engineering, work practice, and administrative controls is the
best means to minimize occupational exposures. Written poli-
cies and procedures to facilitate prompt reporting, evaluation,
counseling, treatment, and medical follow-up of all occupa-
tional exposures should be available to all DHCP Written
policies and procedures should be consistent with federal, state,
and local requirements addressing education and training,
postexposure management, and exposure reporting (see Pre-
venting Transmission of Bloodborne Pachogens).

DHCP who have contact with patients can also be exposed
to persons with infectious TB, and should have a baseline tu-
berculin skin tese (TST), preferably by using a two-step test,
at the beginning of employment (20). Thus, if an unprotected
occupational exposure occurs, TST conversions can be distin-
guished from positive TST results caused by previous expo-
sures (20,21). The facilicy’s level of TB risk will determine the
need for routine follow-up TSTs (see Special Considerations).

Medical Conditions, Work-Related lliness,
and Work Restrictions

DHCP are responsible for monitoring their own health sta-
tus. DHCP who have acute or chronic medical conditions
thar render them susceptible to opportunistic infection should
discuss with their personal physicians or other qualified
authority whether the condition might affect their ability to
safely perform their duties. However, under ceraain circum-
stances, health-care facility managers might neced to exclude
DHCP from work or patient contact to prevent further trans-
mission of infection (22). Decisions concerning work restric-
tions are based on the mode of transmission and the period of
infectivity of the disease (5) (Table 1). Exclusion policies should
1) be written, 2) include a statement of authority that defines
who can exclude DHCP (e.g., personal physicians), and 3) be
clearly communicated through education and training. Poli-
cies should also encourage DHCP to report illnesses or expo-
sures without jeopardizing wages, bencfits, or job status.

With increasing concerns regarding bloodborne pathogens and
introduction of universal precautions, use of latex gloves among
HCP has increased markedly (7,23). Increased use of these gloves
has been accompanied by increased reports of allergic reactions
to natural rubber latex among HCP, DHCP, and patients
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TABLE 1. Suggested work restrictions for health-care personnel infected with or exposed to major infectious diseases in health-

care settings, in the absence of state and local regulations*

@

Disease/problem

Work restriction

Duratlon

Conjunctivitls

Cytomegalavirus infection
. Diarrheal disease

Acute stage {diarrhea wilh other symptoms)
Convalescent stage, Salmenetia specles
Enteroviral infection
Hepalitis A

Hepatits B
Parsannel with acute or chronlc hepatiis B
surface antigenemia who do not perfarm
8xposyure-prone procedures
Pargonnal with acute or chronic hepalitis B

& antigenemia who perform axposure-prone
procedures

Hepalitis C

Herpes simplex
Genital

Hands {herpetic whitlow)

Orofacial

Human ‘mmunadeficiency virus; personnel who
perform exposure-prone procaduras

Measles
Active

Postexposura (susceplble personnal)

Meningococcal infection
Mumps
Aclive

Postexposure (susceplible personnel)

Resirict from patfent contact and contact with patient's
environment

No restriction

Rastrict from patient contaclt, contact with patient's
environmant, and food-handling.

Restrict from care of patients at high risk.

Restrict from care of infants, neonales, and
Immunccompromised patients and their environments.

Restrict from patieni contact, contact with patlent's
environment, and food-handing

No restriction®; refer to state regulations. Standard
precautions shou'd always be followed

Do not perform exposure-prone Invasive procedures until
counsel from & review panal has besn sought; panel
should raview and recommend proceduras that personnel
can perform, taking into account specific procadures as
well as skill and technique. Standard precautions should
always be observed. Refer to state and local regutations
or recommendations,

No restrictions on professional activity. ! HCV-positive

health-care personnel should follow aseptic technique
and standard precautions

No restriction

Restrict from patient contact and contact with patient's
environment,

Evaluate need to restrict from care of patients at high risk.
Do not perform exposure-prone invasive procedures until
counsel from an expert raview panel has been sought;
pangl should review and recommend proceduras that
personnal can parform, taking Into account specific
procedures 8s well as skill and technique. Standard

precautions should always be observed Refer lo siale
and local regulations or recommendations.

Exclude from duty
Exclude from duty
Exclude from duty

Exclude from duly

Extiude from duly

Until discharge ceases

Until symploms resaive
Until symptoms resolve; consult with local and state health
authorities regarding need for negative stool cultures

Unlil symploms rasalve

Untll 7 days after onset of jaundice

Until hepatilis B e antigen Is negative

Until lesiong heal

Until 7 days afier the rash appears

From fifth day after first exposure through twenty-first day
afier last exposure, or 4 days after rash appears

Unlil 24 hours after start of effective therapy

Until 9 days after onset of parolitis

From twelfth day after first exposure through twenty-sixth
day after last exposure, or unti! 9 days after anzal of
parotitis

Source: Adapted from Bolyard EA, Hospital Infection Control Practices Advisory Commitiee. Guidelines for infection control in health carg personnel, 1998 Am J Infect Control

1898,26 289-354

+ Modified from recommendations of the Advisory Commiltee on Immunization Practices (ACIP),
Unless epidamiclogically linked to transmission of infection

Those susceptible o varicetla and who are at increased risk of com,

Patlants at high risk as defined by ACIP for complicalions of influenza

plications of varcelia {e g, necnates and immunacompromised persons of any age).

|
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n health-care settings, in the absence of state and local regulations*

OTABLE 1.{Continued) Suggested work restrictions for health-care personnel infected with or exposed to major infectious diseases

Diseasel/problem

Work restriction

Duration

Pediculosis

Pertussis

Active

Postexposure (asymplomatic personnel)

Postexposure (symplomatic personnel)
Rubella

Active

Postexposure (susceptible personnal)

Staphylococcus auraus infection

Acliva, draining skin leslons
Carrler state
Streptococeal infection, group A

Tuberculosis
Active disease
PPD convarler
O Varicetla (chicken pox)
Actlvg

Postexposura {susceptible personnel)

Zoster (shingles)
Lacalized, in healthy person

Genaraized or localized in immunosup-
pressed person

Postexposure {susceptible personnel)

Viral respiratory Infaction. acute febrile

Reslrict from palian! cantact

Exclude from duty

No restriction, prophylaxls recommendad

Exclude from duty

Exclude from duty
Exclude from duty

Restrict from contact with patients and patient's
environment or food handiing.

No rastriction un'ess personnel are epidemioiogically
linked to transmission of the organism

Restrict from patient care, contact with patient's
environment, and food-handling.

Exclude from duty

No restriction

Excluda from duty
Exclude from duty

Cover lesions, restrict from care of patients’ at high risk

Rastrict from patient contact

Restrict from patient coniact

Consider extiuding from the care of palients at high risk®
or contact with such patients’ environments during
community oulbreak of respiratory syncytial virus and
influenza

Until treated and observed 1o be free of adult and
immature lice

From beginning of catarrha! stage through third week
after onset of paroxysms, or until 5 days aftar starl of
affective antibiotic therapy

Until 5 days after start of effective antibiotic therapy

Untli 5 days afier rash appears

From saventh day after first exposure through twenty-first
day afler last exposura

Until leslons have resclved

Untll 24 hours afler adequate treatment startad

Untll proved noninfactious

Unti! all leslons dry and crust
From tenth day afer first exposura through twenty-first

day (twenty-eighth day if varicella-zoster immune globulin
[VZIG) adrninistered) after last exposure.

Until Yl lesions dry and crust

Unitil all lesions dry and crust

From tenth day afler first exposure through twenty-first day
{twenly-eighth day if VZ!G administered) after last exposure;

or, if varicella occurs, when lesions crusl and dry

Unlil acute symptoms resolve

Source: Adapted from Bolyard EA, Hospita! Infection Control Practices Advisory Committee Guidelines for infection contral in health care personnel, 1998 Am J Infect Conlrol

1998,26.289-354

* Modified from recommendations of the Advisory Commitiee on Immunization Practices (ACIP).

Unless epidemiologically linked to transmission of infection
Those susceptible 1o varicel!a and who are at incraased ris!

k of compiications of varicelta {e g . neonates and immunocampromised persons of any age)
Palients at high risk as definad by ACIP for complications of inflvenza
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(24-30), as well as increased reports of irritant and allergic con-
tact dermatitis from frequent and repeated use of hand-hygiene
products, exposure to chemicals, and glove use.

DHCP should be familiar with the signs and symptoms of
latex sensitivity (5,37-33). A physician should evaluate DHCP
exhibiting symptoms of latex allergy, because further exposure
could result in a serious allergic reaction. A diagnosis is made
through medical history, physical examination, and diagnos-
tic tests. Procedures should be in place for minimizing latex-
related health problems among DHCP and paticnes while
protecting them from infectious materials. These procedures
should include 1) reducing exposures to latex-containing
materials by using appropriate work practices, 2) training and
educating DHCP, 3) moniroring symptoms, and 4) substituc-
ing nonlatex products where appropriate (32) (see Conract
Dermatitis and Latex Hypersensitivity).

Maintenance of Records, Data Management,
and Confidentiality

The health status of DHCP can be monitored by maintain-
ing records of work-related medical evaluations, screening tests,
immunizations, exposures, and postexposure management.
Such records must be kept in accordance with all applicable
state and federal laws. Examples of laws that might apply
include the Privacy Rule of the Health Insurance Porcability
and Accounubility Act (HIPAA) of 1996, 45 CFR 160 and
164, and the OSHA Occupational Exposure to Bloodborne
Pachogens; Final Rule 29 CFR 1910.1030(h)(1)(i-iv) (34, 13).
The HIPAA Privacy Rule applies to covered entities, includ-
ing certain defined health providers, health-care clearinghouses,
and health plans. OSHA requires employers to ensure that
certain information contained in employee medical records is
1) kept confidential; 2) not disclosed or reported withour the
employee’s express wricten consent to any person within or
outside the workplace except as required by the OSHA stan-
dard; and 3) maintained by the employer for at [east the dura-
tion of employment plus 30 years. Dental practices that
coordinate their infection-control program with off-site pro-
viders might consult OSHA's Bloodborne Pathogen standard
and employee Access to Medical and Exposure Records stan-
dard, as well as other applicable local, state, and federal laws,
to determine a location for storing health records (13,35).

Preventing Transmission
of Bloodborne Pathogens

Although transmission of bloodborne pathogens (c.g., HBY,
HCV, and HIV} in dental health-care setrings can have seri-

ous consequences, such transmission is rare. Exposure to

T T T G

infected blood can result in transmission from patient to
DHCEP, from DHCP to patient, and from cne patient to
another. The opportunity for transmission is greatest from
patient to DHCE, who frequently encounter patient blood and
blood-contaminated saliva during dental procedures.

Since 1992, no HIV transmission from DHCP to patients
has been reported, and the last HBV transmission from DHCP
to patients was reported in 1987. HCV transmission from
DHCP to patients has not been reported. The majority of
DHCP infected with a bloodborne virus do not pose a risk to
patients because they do not perform activities meeting che
necessary conditions for transmission. For DHCP to pose a
risk for bloodborne virus transmission to patients, DHCP must
1) be viremic (i.e., have infectious virus circulating in the blood-
stream); 2) be injured or have a condition {e.g., weeping der-
matitis) that allows direct exposure to their blood or other
infectious body fluids; and 3) enable their blood or infectious
body fluid to gain direct access to a patient’s wound, trauma-
tized tissue, mucous membranes, or similar portal of entry.
Although an infected DHCP might be viremic, unless the sec-
ond and third conditions are also met, transmission cannot
occur.

The risk of occupational exposure to bloodborne viruses is
largely determined by their prevalence in the patient popula-
tion and the nature and frequency of contact with blood and
body fluids through percutaneous or permucosal routes of
exposure. The risk of infection after exposure to a bloodborne
virus is influenced by inoculum size, route of exposure, and
susceptibility of the exposed HCP (12). The majority of
attention has been placed on the bloodborne pathogens HBV,
HCYV, and HIV, and these pathogens present differenc levels
of risk to DHCP.

Hepatitis B Virus

HBV is a well-recognized occupational risk for HCP (36,37).
HBYV is transmitted by percutancous or mucosal exposure to
blood or body fluids of a person with cither acute or chronic
HBYV infection. Persons infected with HBV can transmit the
virus for as long as they are HBsAg-positive. The risk of HBV -
transmission is highly related to the HBeAg status of the source
person. In studies of HCP who sustained injuries from needles
contaminated with blood containing HBV, the risk of devel-
oping clinical hepatitis if the blood was positive for both HBsAg
and HBeAg was 22%-31%; the risk of developing serologic
evidence of HBV infection was 37%-62% (19). By compari-
son, the risk of developing clinical hepatitis from a needle con-
taminated with HBsAg-positive, HBeAg-negative blood was
1%-6%, and the risk of devcloping serologic evidence of HBY
infection, 23%-37% (38).
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Blood contains the greatest proportion of HBV infectious
particle titers of all body fluids and is the most critical vehicle
of transmission in the health-care setting. HBsAg is also found
in multiple other body fluids, including breast milk, bile, cere-
brospinal fluid, feces, nasopharyngeal washings, saliva, semen,
sweat, and synovial fluid. However, the majoriry of body flu-
ids are not efficient vehicles for transmission because they con-
tain low quantities of infectious HBV, despite the presence of
HBsAg (19). The concentration of HBsAg in body fluids can
be 100-1,000-fold greater than the concentration of infec-
tious HBV particles (39).

Although percutancous injuries are among the most effi-
cient modes of HBV transmission, these exposures probably
account for only a minority of HBV infections among HCP.
In multiple investigations of nosocomial hepatitis B outbreaks,
the majority of infected HCP could not recall an overt percu-
taneous injury (40,41), although in certain studies, approxi-
mately one third of infected HCP tecalled caring for a parient
who was HBsAg-positive (42,43). In addition, HBV has been
demonstrated to survive in dried blood at room temperature
on environmental surfaces for g1 week (44). Thus, HBV
infections that occur in HCP with no history of nonoccupa-
tional exposure or occupational percutaneous injury might have
resulted from direct or indirect blood or body fluid exposures
that inoculated HBV into cutaneous scratches, abrasions,
burns, other lesions, or on mucosal surfaces (45—47). The
potential for HBV transmission through conract with envi-
ronmental surfaces has been demonstrated in investigations of
HBV outbreaks among patients and HCP in hemodialysis units
(48-50).

Since the early 1980s, occupational infections among HCP
have declined because of vaccine use and adherence to univer-
sal precautions (5J). Among U.S. dendists, >90% have been
vaccinated, and serologic evidence of past HBV infection
decreased from prevaccine levels of 14% in 1972 to approxi-
mately 9% in 1992 (52). During 1993-2001, levels remained
relatively unchanged (Chakwan Siew, Ph.D., American Den-
tal Association, Chicago, [llinois, personal communication,
June 2003). Infection rates can be expected to decline further
as vaccination rates remain high among young dentists and as
older dentists with lower vaccination rates and higher rates of
infection retire.

Although the potential for transmission of bloodborne
infections from DHCP to patients is considered limited
(53-55), precise risks have not been quantified by carcfully
designed epidemiologic studies (53,56,57). Reports published
during 1970-1987 describe nine clusters in which patients
were thought to be infected with HBV through treatment by
an infected DHCP (58-67). However, transmission of HBV

from dentist to patient has not been reported since 1987, pos-
sibly reflecting such factors as 1) adoption of universal precau-
tions, 2) routine glove use, 3) increased levels of immunity as
a result of hepatitis B vaccination of DHCP, 4) implementa-
tion of the 1991 OSHA bloodborne pathogen standard (68),
and 5) incomplete ascertainment and reporting. Only one case
of patient-to-patient transmission of HBV in che dental set-
ting has been documented (CDC, unpublished daca, 2003).
In this case, appropriate office infection-conerol procedures
were being followed, and the exact mechanism of transmis-
sion was undetermined.

Because of the high risk of HBV infection among HCE
DHCP who perform tasks that might involve contact with
blood, blood-contaminated body substances, other body flu-
ids, or sharps should be vaccinated (2,13,17,1 9,69). Vaccina-
tion can protect both DHCP and patients from HBV infection
and, whenever possible, should be completed when denists
or other DHCP are in training and before they have contact
with blood.

Prevaccination serological testing for previous infection is
not indicated, although it can be cost-cffective where preva-
lence of infection is expected to be high in a group of porential
vacinees (e.g,, persons who have emigrated from areas with
high rates of HBV infection). DHCP should be tested for anti-
HBs 1-2 months after completion of the 3-dose vaccination
series (7). DHCP who do nort develop an adequate antibody
response (i.c., anti-HBs <10 mIU/mL) to the primary vaccine
series should complete a second 3-dose vaccine series or be
evaluated to determine if cthey are HBsAg-positive (17).
Revaccinated persons should be retested for anti-HBs at the
completion of the second vaccine series, Approximately half
of nonresponders to the primary series will respond to a sec-
ond 3-dose series. If no antibody response occurs after the
second series, testing for HBsAg should be performed (17).
Persons who prove to be HBsAg-positive should be counseled
tegarding how to prevent HBV transmission to others and
regarding the need for medical evaluation. Nonresponders to
vaccination who are HBsAg-negative should be considered
susceptible to HBV infection and should be counseled regard-
ing precautions to prevent HBV infection and the need to
obtain HBIG prophylaxis for any known or probable parenteral
exposure to HBsAg-positive blood.

Vaccine-induced antibodies decline gradually over time, and
60% of persons wha initially respond to vaccination will lose
detectable antibodics over 12 years. Even so, immunity con-
tinues to prevent clinical disease or detectable viral infection
(17). Booster doses of vaccine and periodic serologic testing to
monitor antibody concentrations after completion of the vac-
cine series are not necessary for vaccine responders (17).
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Hepatitis D Virus

An estimated 4% of persons with acute HBV infection are
also infected with hepatitis Delta virus (HDV). Discovered in
1977, HDV s a defective bloodborne virus requiring the pres-
ence of HBYV to replicate. Patients coinfected with HBV and
HDV have substantially higher mortality rates than those
infected with HBV alone, Because HDV infection is depen-
dent on HBV for replication, immunization to prevent HBV
infection, through eicher pre- or postexposure pro phylaxis, can
also prevent HDV infection (70).

Hepatitis € Virus

Hepatitis C virus appears not to be transmitted efficiendy
through occuparional expasures to blood. Follow-up studies
of HCP exposed to HCV-infected blood through percutane-
ous or other sharps injuries have determined a low incidence
of seroconversion (mean: 1.8%; range, 0%-79%) (71-74). One
study determined transmission occurred from hollow-bore
needles bur not other sharps (72). Although these studies have
not decumented seroconversion associated with mucous mem-
brane or nonintact skin exposure, at least two cases of HCV
transmission from a blood splash to the conjunctiva (75,76)
and one case of simulraneous transmission of HCV and HIV
after nonincace skin exposure have been reported (77).

Data are insufficient to estimate the occupational risk of
HCV infection among HCP, but the majority of studies indi-
cate the prevalence of HCV infection among dentists, sur-
geons, and hospital-based HCP is similar ta that among the
general population, approximarely 1%-2% (78-86). In a scudy
that evaluared risk factors for infection, a history of uninten-
tional needlesticks was the only occupational risk factor inde-
pendently associated with HCV infection (80).

No studies of transmission from HCV-infected DHCP to
paricnts have been reported, and the risk for such transmis-
sion appears limited. Multiple reparts have been published
describing transmission from HCV-infected surgeons, which
apparently occurred during performance of invasive procedures;
the overall risk for infection averaged 0.17% (87-90).

Human Immunodeficiency Virus

In the United States, the risk of HIV transmission in dencal
sctrings is extremely low. As of December 2001, 2 total of 57
cases of HIV seroconversion had been documented among
HCE, but none among DHCP, after accupational exposure to
a known HIV-infected source (91). Transmission of HIV o
six patients of a single dentist with AIDS has been reported,
but the mode of transmission could not be determined
(2.92,93). As of September 30, 1993, CDC had information
regarding test results of 522,000 patients of 63 HIV-infected
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HCP, including 33 dentists or dental students (55,93). No
additional cases of transmission were documented.

Prospective studies worldwide indicate the average risk of
HIV infection after a single percutancous exposure to
HIV-infected blood is 0.3% (range: 0.29-0.5%) (94). After
an exposure of mucous membranes in the eye, nose, or mouth,
the risk is approximately 0.1% (76). The precise risk of trans-
mission after skin exposure remains unknown but is believed
to be even smaller than that for mucous membrane exposure.

Cernain factors affect the risk of HIV transmission after an
occupational exposure. Laboratory studies have determined if
needles char pass through lacex gloves are solid rather than
hollow-bore, or are of small gauge (e.g., anesthetic needles
commonly used in dentistry), they transfer less blood (36). In
a retrospective case-control study of HCP an increased risk
for HIV infection was associated with exposure to a relatively
large volume of blood, as indicated by a deep injury with a
device chat was visibly contaminated with the patient’s blood,
or a procedure that involved a needle placed in a vein or artery
(95). The risk was also increased if the exposure was to bload
from patients with terminal illnesses, possibly reflecting che
higher titer of HIV in late-stage AIDS.

Exposure Prevention Methods

Avoiding occupational exposures to blood is the primary
way to prevent transmission of HBY, HCV, and HIV, to HCP
in health-care settings (19,96,97). Exposures occur through
percutaneous injury (e.g., a needlestick or cut with a sharp
object), as well as through contact between potentially infec-
tious blood, tissues, or other body fluids and mucous mem-
branes of the eye, nose, mouth, or nonintace skin (e.g., exposed
skin that is chapped, abraded, or shows signs of dermacitis).

Observational studies and surveys indicate that percutane-
ous injurics among general dentists and oral surgeons occur
less frequently than among gencral and orthopedic surgeons
and have decreased in frequency since the mid-1980s (98-102).
This decline has been arributed to safer work practices, safer
instrumentation or design, and continued DHCP education
(103,104). Percutancous injuries among DHCP usually
1) occur outside the patient’s mouth, thereby posing less risk
for recontact with patient tissues; 2) involve limited amounts
of blood; and 3) are caused by burs, syringe needles, labora-
tory knives, and other sharp instruments (99-102, 105, 106).
Injuries among oral surgcons might occur more frequently
during fracture reductions using wires (104, 107). Experience,
as measured by years in pracrice, does not appear to affect the

risk of injury among general dentists or oral surgeons
(100,104,107).
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The majority of exposures in dentistry are preventable, and
methods to reduce the risk of blood contacts have included
use of standard precautions, use of devices with fearures engi-
neered to prevent sharp injuries, and modifications of work
practices. These approaches might have contributed to the
decrease in percutaneous injuries among dentists during
recent years (98-100,103). However, needlesticks and ocher
blood contacts continue to occur, which is a concern because
percutaneous injuries pose the greatest risk of transmission.

Standard precautions include use of PPE (e.g., gloves, masks,
protective eyewear or face shicld, and gowns) intended to pre-
vent skin and mucous membrane exposures. Other protective
equipment (e.g., finger guards while sucuring) mighr also
reduce injuries during dental procedures {704).

Engineering controls are the primary method to reduce
exposures to blood and OPIM from sharp instruments and
needles. These controls are frequently technology-based and
often incorporate safer designs of instruments and devices (e.g..
self-sheathing anesthetic needles and dental unics designed to
shield burs in handpieces} to reduce percutaneous injuries
(101,103,108).

Work-practice controls establish practices to prorect DHCP
whose responsibilities include handling, using, assembling, or
processing sharp devices (e.g., necdles, scalers, laboratory util-
ity knives, burs, explorers, and endodontic files) or sharps dis-
posal containers. Wotk-practice controls can include removing
burs before disassembling the handpiece from the dental unit,
testricting use of fingers in tissue retraction or palpation dur-
ing suturing and administration of anesthesia, and minimiz-
ing potentially uncontrolled movements of such instruments
as scalers or laboratory knives (101,105).

As indicated, needles are a substantial source of percutane-
ous injury in dental practice, and engineering and work-
practice controls for needle handling are of particular
importance. In 2001, revisions to OSHA's bloodborne patho-
gens standard as mandated by the Needlestick Safety and Pre-
vention Act of 2000 became effective. These revisions clarify
the need for employers to consider safer needle devices as they
become available and to involve employees directly respon-
sible for patient care (e.g., dentists, hygienists, and dental
assistants) in identifying and choosing such devices (109). Safer
versions of sharp devices used in hospital sewtings have become
available (e.g., blunt suture needles, phlebotomy devices, and
butterfly needles), and their impacr on reducing injuries has
been documented (710—112). Aspirating anesthetic syringes
that incorporate safety featurcs have been developed for den-
tal procedures, but the low injury rates in dentistry limic
assessment of their effect on reducing injuries among DHCP.

Work-practice controls for needles and other sharps include
placing used disposable syringes and needles, scalpel blades,
and other sharp items in appropriate puncture-tesistant con-
tainers located as close as feasible to where the items were used
(2,7,13,113-115). In addition, used needles should never be
recapped or otherwise manipulated by using both hands, or
any other technique that involves directing the point of a needle
roward any part of the body (2,7,13,97,113,114). A one-
handed scoop technique, a mechanical device designed for
holding the needle cap to facilitate one-handed recapping, or
an engincered sharps injury protection device (e.g., needles
with resheathing mechanisms) should be employed for recap-
ping needles between uses and before disposal
(2,7.13,113,114). DHCP should never bend or break needles
before disposal because this practice requires unnecessary
manipulation. Before attempting to remove needles from
nondisposable aspirating syringes, DHCP should recap them
to prevent injuries. For procedures involving multiple injec-
tions with a single needle, the practicioner should recap the
needle between injections by using a one-handed technique or
use a device with a needle-resheathing mechanism. Passing a
syringe with an unsheathed needle should be avoided because
of the potential for injury.

Additional information for developing a safety program and
for identifying and evaluating safer dental devices is available ac

* hup://www.cde.gov/OralHealth/infectioncontrol/

forms.htm (forms for screening and evaluacing safer den-
tal devices), and

* hep://www.cde.gov/niosh/topics/bbp (state legislation on

needlestick safety).

Postexposure Management and Prophylaxis

Postexposure management is an integral component of a
complete program to prevent infection after an occupational
exposure to blood. During denral procedures, saliva is pre-
dicably contaminated with blood (7, 1 14). Even when blood
is not visible, it can still be present in limited quantities and
thercfore is considered a potentially infectious marerial by
OSHA (13,19). A qualified health-care professional should
evaluare any occupational exposure incident to blood or OPIM,
including saliva, regardless of whether bloed is visible, in den-
tal secings (13).

Dental practices and laboratories should establish written,
comprehensive programs that include hepatitis B vaccination
and postexposure management protocols that 1) describe the
types of contact with blood or OPIM that can place DHCP at
risk for infection; 2) describe procedures for promptly report-
ing and cvaluaring such exposures; and 3) idencify a health-
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care professional who is qualified to provide counseling and
petform all medical evaluations and procedures in accordance
with current recommendations of the U.S. Public Health Ser-
vice (PHS), including PEP with chemotherapeutic drugs when
indicated, DHCE, including students, who might reasonably
be considered ar risk for occupational exposure to blood or
OPIM should be raughe stracegies to prevent contact with blood
or OPIM and the principles of postexposure management,
including PEP oprtions, as part of their job orientation and
training. Educarional programs for DHCP and students should
emphasize reporting all exposures to blood or OPIM as soon
as possible, because certain interventions have to be initiated
promptly to be effective. Policies should be consistent with
the practices and procedures for worker protection required
by OSHA and with current PHS recommendations for man-
aging occuparional exposures to blood (13,19).

After an occupational blood exposure, first aid should be
administered as necessary. Puncture wounds and other inju-
ries to the skin should be washed with soap and water;
mucous membranes should be flushed with water. No evidence
exists that using antiseprics for wound care or expressing fluid
by squeezing the wound further reduces the risk of bloodborne
pathogen transmission; however, use of antiseptics is not con-
traindicated. The applicacion of caustic agents (e.g., bleach)
or the injection of antiseptics or disinfectants into the wound
is not recommended (/9). Exposed DHCP should immedi-
ately report the exposure 1o the infection-control coordinator
or other designated person, who should initiate referral to the
qualified health-care professional and complete necessary
reports. Because multiple factors contribute to the risk of
infection after an occupational exposure to blood, the follow-
ing information should be included in the exposure report,
recorded in the exposed person’s confidential medical record,
and provided to the qualified health-care professional:

* Dare and time of exposure.

* Derails of the procedure being performed, including where
and how the exposure occurred and whether the exposure
invelved a sharp device, the type and brand of device, and
how and when during its handling the exposure occurred.
Details of the exposure, including its severity and the type
and amount of fluid or material. For a percutaneous injury,
severity might be measured by the depth of the wound,
gauge of the needle, and whether fluid was injected; for a
skin or mucous membrane cxposure, the estimated vol-
ume of material, duration of contact, and the condition
of the skin (e.g., chapped, abraded, or intact) should be
noted.

Details regarding whether the source material was known
to contain HIV or other bloodborne pathogens, and, if

ST

the source was infected with HIV, the stage of disease,
history of antiretroviral therapy, and viral load, if known.

* Details regarding the exposed person (e.g., hepatitis B vac-
cination and vaccine-response status).

* Details regarding counseling, postexposure management,
and follow-up.

Each occupational exposute should be evaluated individually
for its potential to transmit HBY, HCV, and HIV, based on
the following:

* The type and amount of body substance involved.

* The type of exposure (e.g., percutaneous injury, mucous
membrane or nonintact skin exposure, or bites resulting
in blood exposure to either person involved).

* The infection stacus of the source.

* The suscepribility of the exposed person (19).

All of these factors should be considered in assessing the risk
for infection and the need for further follow-up (e.g., PEP).

During 1990-1998, PHS published guidelines for PEP and

other management of health-care worker exposures to HBY,
HCV, or HIV (69,116-119). In 2001, these recommenda-
tions were updared and consolidated into one set of PHS guide-
lines (19). The new guidelines reflect the availability of new
antiretroviral agents, new information regarding the use and
safery of HIV PEP and considerations regarding employing
HIV PEP when resistance of the source patient’s virus to
antiretroviral agents is known or suspected. In addition, the
2001 guidelines provide guidance to clinicians and exposed
HCP regarding when to consider HIV PEP and recommen-
dations for PEP regimens (79).

Hand Hygiene

Hand hygiene (e.g., handwashing, hand antisepsis, or surgi-
cal hand antisepsis) substancially reduces potential pathogens
on the hands and is considered the single most critical mea-
sure for reducing the risk of transmitting organisms to
paticnts and HCP (720-123). Hospital-based studies have
demonstrated that noncompliance with hand hygiene prac-
tices is associated with health-care-associated infections and
the spread of multiresistant organisms. Noncompliance also
has been a major contributor to outbreaks (/23). The preva-
lence of health-care-associated infections decreases as adher-
ence of HCP to recommended hand hygiene measures
improves (124-126).

The microbial flora of the skin, ficst described in 1938, con-
sist of transient and resident microorganisms (727). Transient
flora, which colonize the superficial layers of the skin, are easier
to remove by routinc handwashing, They are often acquired
by HCP during direct contact with patients or contaminated
environmental surfaces; these organisms are most frequently
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associated with health-care-associated infections. Resident flora
artached to deeper layers of the skin are more resistant to
removal and less likely to be associated with such infections.

The preferred method for hand hygiene depends on the type
of procedure, the degree of contamination, and the desired
persistence of antimicrobial action on the skin (Table 2). For
routine dental examinations and nonsurgical procedures,
handwashing and hand antisepsis is achieved by using either a
plain or antimicrobial soap and water. If the hands are not
visibly soiled, an alcohol-based hand tub is adequate.

The purpose of surgical hand antisepsis is to eliminate tran-
sient flora and reduce resident flora for the duration of a pro-
cedure ro prevent introduction of organisms in the operative
wound, if gloves become punctured or torn. Skin bacteria can
rapidly multiply under surgical gloves if hands are washed with
soap that is not antimicrobial (/27, 128). Thus, an antimicro-
bial soap or alcohol hand rub with persistent activicy should
be used before surgical procedures (129-131).

Agents used for surgical hand antisepsis should substantially
reduce microorganisms on intact skin, contain a nonitritating
antimicrabial preparation, have a broad spectrum of activity,
be fast-acting, and have a persiscent effect (121,132-133).
Persistence (i.e., extended antimicrobial activity that prevents
or inhibits survival of microorganisms after the producr is

TABLE 2. Hand-hygiene methods and indications

applied) is critical because microorganisms can colonize on
hands in the moist environment underneath gloves (122).

Alcohol hand rubs are rapidly germicidal when applied to
the skin but should include such antiseptics as chlorhexidine,
quaternary ammonium compounds, octenidine, or triclosan
to achieve persistent activity (/30). Factors that can influence
the effectiveness of the surgical hand ancisepsis in addition to
the choice of antiseptic agent include duration and rechnique
of scrubbing, as well as condition of the hands, and techniques
used for drying and gloving. CDC’s 2002 guideline on hand
hygiene in health-care settings provides more complete infor-
mation (123).

Selection of Antiseptic Agents

Selecting the most appropriate antiseptic agent for hand
hygiene requires consideration of multiple factors. Essential
performance characteristics of a product (e.g., the spectrum
and persistence of activity and whether or not the agenc is fast-
acting) should be determined before selecting a product.
Delivery system, cost per use, reliable vendor support and sup-
ply are also considerations. Because HCP acceptance is a
major factor regarding compliance with recommended hand
hygiene protocols (122,123,147,148), considering DHCP
needs is critical and should include possible chemical allergies,

Method Agent Purpose

Duration {minimum} Indicatlon”

Routine handwash Water and nonantimicrobial soap {eg., Remova soil and transient 15 seconds$ Before and after treating each palient
plain soapt) microorganisms {e.g., before glove placement and afier
glove removal). After barehanded
Antiseptic handwash Water and antimicroblal soap (8.9, Remave or dastroy 15 seconds¥ touching of inanimate objects llkely to be

chiorhexidine, lodine and fodaphors,
chioroxylenol [PCMX], triclosan)

Antiseplic hand rub Alcohol-based hand rubl

transient microorganisms
and raduce resident flora

Remave or destroy
transtent microorganisms

contaminated by blood or saliva Before
leaving the dental operatory or the dental
laboratory. Whan visibly solled ¥ Before
reglaving afier remaving gloves that are
torn, cut, or punctured.

Rub hands until the
agent is dry¥

and raduce resident fora

Water and antimicrobial soap (e.g.,
chlorhexidine, iodine and iodophors,
chloroxylenol {PCMX], triciosan)

Surgical antisepsis

Water and non-antimicrobial soap {e.q
plain soapt) foliowed by an alcohal-based
surgical hand-scrub product with
persislent activity

Remove or destroy
transient microcrganisms
and reduce resident fiora
{persistent effecl)

Before donning sterile surgeon’s gloves

2-6 minutes
for surgical procedurest?

Fallow manufaclurer
instructions for
surgical hand-scrub
product with
persistent activityT*

* (7.9,11,13,113,120-123,125,126,136-138).

1 Pathogenic organisms have baen found on or around bar soap during and after use (139). Use of liquid s0ap with hands-free dispensing controls is preferable.

§ Time

fingers for 215 seconds, follawed by finsing under a stream of cool or lepid water is recommended {8, 120, 12,

donning gloves.
1 Alcohol-based hand rubs should contaln 60%-95% ethanol or isoproparol and sh

rted as effective in removing most transient flora from the skin_ For mast procedures, a vigorous rubbing togather of all surfaces of premoistened lathered hands and

140,141). Hands should always be dried thoroughly before

ould rot be used in the presenca of visible sail or organic malerial, If using an aicohol-based

hand rub, apply adequate amount to palm of ane hand and rub hands together, covenng all surfaces of the hands and fingers, until hands ere dry. Follow manufacturer's
recommendations regarding the vniumrga cgdpmduc! to use. If hands feel dry after rubbing them together for 1015 seconds, an insufficient valume of producl likely was applied
LC:

The drying eflect of alcohel can be or eliminated by adding 1

% glyceral or ather skin-condilloning agents (123).

*+ pfter application of alcohol-based surgical hand-scrub product with persistent aclivity as recommended, allow hands and forearms to dry thoroughly and immediately dan sterile

surgeon's gloves { 144, 145), Follow manufacturer instructions (122,123,137, 146).

 Bafora beginning surgical hand scrub, remave all arm jewelry and any hand jewelry that may make donning gloves more difficult, cause gloves 1o tear more readily {142, 143)
or interfere with glove usage {e.g , ability to wear the corract-sized glove or altered glove integrity).
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skin incegtity after repeated use, compatibility with lotions used,
and offensive agent ingredients (e.g., scent). Discussing spe-
cific preparations or ingredients used for hand anciscpsis is
beyond the scope of this repore. DHCP should choose from
commercially available HCP handwashes when selecting agents
for hand antisepsis or surgical hand antisepsis.

Storage and Dispensing of Hand Care
Products

Handwashing produces, including plain (i.c., non-
antimicrobial) soap and antiseptic products, can become con-
taminated or support the growth of microorganisms (122).
Liquid products should be stored in closed containers and dis-
pensed from either disposable containers or concainers that
are washed and dried thoroughly before refilling, Soap should
not be added to a partially empty dispenser, because this prac-
tice of topping off might lead to bacterial contamination
(149,150). Store and dispense products according to manu-
facturers’ direcrions.

Lotions

The primary defense against infection and transmission of
pathogens is healthy, unbroken skin. Frequent handwashing
with soaps and antiseptic agents can cause chronic irritant con-
tact dermatitis among DHCP. Damage to the skin changes
skin flora, resulting in more frequent colonization by staphy-
lococci and gram-negative bacteria (151,152). The potential
of detergents to cause skin irritation varies considerably, but
can be reduced by adding emollients. Lotions are often rec-
ommended to ease the dryness resulting from frequent
handwashing and to prevent dermatitis from glove use
(153,154). However, petroleum-based lotion formulations can
weaken latex gloves and increase permeability. For chat reason,
totions that contain petroleum or other oil emollients should
only be used at the end of the work day (122,155). Dental
practitioners should obtain information from lotion manu-
facturers regarding interaction between lotions, gloves, dental
materials, and antimicrobial products.

Fingernails and Artificial Nails

Although the relationship between fingernail length and
wound infection is unknown, keeping nails short is consid-
ered key because the majoriry of flora on the hands are found
under and around the fingernails (756). Fingernails should be
short enough to allow DHCP to thoroughly clean underncath
them and prevent glove tears (122). Sharp nail edges or bro-
ken nails are also likely to increase glove failure. Long artificial
or nawral nails can make donning gloves more difficult and
can cause gloves to tear more readily. Hand carriage of gram-
negative organisms has becn determined to be greater among

wearers of artificial nails than among nonwearers, both before
and after handwashing (157-160). In addition, artificial fin-
gernails or extenders have been epidemiologically implicated
in multiple outbreaks involving fungal and bacterial infections
in hospital intensive-care units and operating rooms (/61—
164). Freshly applied nail polish on natural nails does not
increase the microbial load from periungual skin if fingernails

are short; however, chipped nail polish can harbor added bac-
teria (63, 166).

Jewelry

Studies have demonstrated thac skin underneath rings is morc
heavily colonized than comparable areas of skin on fingers
without rings (167-170). In a study of intensive-care nurses,
multivariable analysis determined rings were the only substan-
tial risk factor for carriage of gram-negative bacilli and Staphy-
lococeus aurens, and the concentration of organisms correlated
with the number of rings worn (170). However, two other
studies demonstrated that mean bacrerial colony counts on
hands after handwashing were similar among persons wearing
rings and those not wearing rings (769, 171). Whether wear-
ing rings increases the likelihood of transmitting a pathogen is
unknown; further studies are needed to establish whether rings
result in higher transmission of pathogens in health-care set-
tings. However, rings and decorative nail jewelry can make
donning gloves more difficult and cause gloves to tear more
readily (142, 143). Thus, jewelry should not interfere with glove
use {e.g., impair ability to wear the correct-sized glove or alter
glove integricy).

Personal Protective Equipment

PPE is designed to protect the skin and the mucous mem-
branes of the eyes, nose, and mouth of DHCP from exposure
to blood or OPIM. Usc of rotary dental and surgical instru-
ments (e.g., handpieces or ultrasonic scalers) and air-water
syringes creates a visible spray that contains primarily large-
particle droplets of water, saliva, blood, microorganisms, and
other debris. This spatter travels only a short distance and sectles
out quickly, landing on the floor, nearby operatory surfaces,
DHCP. or the patient. The spray also might contain certain
acrosols (i.e., particles of respirable size, <10 um). Acrosols can
remain airborne for extended periods and can be inhaled. How-
ever, they should not be confused with the large-particle spat-
ter that makes up the bulk of the spray from handpieces and
ulerasonic scalers. Appropriace work practices, including use of
dental dams (772) and high-velocity air evacuation, should
minimize dissemination of droplets, spatter, and acrosols (2).

Primary PPE used in oral health-care sertings includes gloves,
surgical masks, protective eyewear, face shields, and procective

S
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clothing (e.g., gowns and jackets). All PPE should be removed
before DHCP leave patient-care areas (13). Reusable PPE (e.g.,
clinician or patient protective eyewear and face shields) should
be cleaned with soap and water, and when visibly soiled, dis-
infected berween patients, according to the manufacturer’s
directions (2, 13). Wearing gloves, surgical masks, protective
eyewear, and protective clothing in specified circumstances to
reduce the risk of exposures to bloodborne pathogens is man-
dated by OSHA (13). General work clothes (e.g., uniforms,
scrubs, pants, and shirts) are neither intended to protect against
a hazard nor considered PPE.

Masks, Protective Eyewear, Face Shields

A surgical mask that covers both the nose and mouth and
protective eyewear with solid side shields or a face shield should
be worn by DHCP during procedures and patient-care activi-
ties likely to generate splashes or sprays of blood or body flu-
ids. Protective eyewear for patients shields their eyes from
spatter or debris generated during dental procedures. A surgi-
cal mask protects against microorganisms generated by the
wearer, with >95% bacterial filtration efficiency, and also pro-
tects DHCP from large-particle droplet spatter thar mighe
contain bloodborne pathogens or other infectious microor-
ganisms (173). The mask’s outer surface can become contami-
narted with infectious droplets from spray of oral fluids or from
touching the mask with contaminated fingers. Also, when a
mask becomes wet from exhaled moist air, the resistance to
airflow through the mask increases, causing more airflow to
pass around edges of the mask. If the mask becomes wet, it
should be changed between patients or even during partient
treatment, when possible (2,174).

When airborne infecrion isolation precautions (expanded
or transmission-based) are necessary (c.g., for TB patients), a
National Instituce for Occupational Safety and Healch
(NIOSH)-certificd particulate-filter respirator (e.g., N95, N99,
or N100) should be used (20). N95 refers to the ability to
filter 1-um particles in the unloaded state with a filter cffi-
ciency of >95% (i.c., filter leakage <5%), given flow ratcs of
<50 L/min (i.c., approximate maximum airflow rate of HCP
during breathing). Available data indicate infectious droplet
nuclei measure 1-5 pm; therefore, respirators used in health-
care settings should be able to cfficiently fileer the smallest
particles in this range.

The majority of surgical masks are not NIOSH-certified as
respirators, do not protect the user adequately from exposure
to TB, and do not satisfy OSHA requirements for respiratory
protection (174,175). However, certain surgical masks (i.c.,
surgical N95 respirator) do meet the requirements and are cer-
tificd by NIOSH as respirators. The level of protection a res-

Uirator provides is determined by the efficiency of the filter

material for incoming air and how well the face piece fits or
seals to the face (e.g., qualitatively or quantitatively tested ina
reliable way to obtain a face-seal leakage of <10% and to fit
the different facial sizes and characteristics of HCP).

When respirators are used while treating patients with dis-
eases requiring airborne-transmission precautions {e.g., TB),
they should be used in the context of a complete respiratory
protection program (775). This program should include erain-
ing and fit testing to ensure an adequate seal berween the edges
of the respirator and the wearer’s face. Detailed information
regarding respirator programs, including fit-test procedures are
available at heep://www.cdc.gov/niosh/99-143.huml (174, 176).

Protective Clothing

Protective clothing and equipment (e.g., gowns, lab coats,
gloves, masks, and protective eyewear or face shield) should be
worn to prevent contamination of street clothing and o pro-
tect the skin of DHCP from exposures to blood and body
substances (2,7,10,11,13,137). OSHA bloodborne pathogens
standard requires sleeves to be long enough to protect the fore-
arms when the gown is worn as PPE (i.c., when sparter and
spray of blood, saliva, or OPIM to the forearms is anticipated)
(13,14). DHCP should change protective clothing when it
becomes visibly soiled and as soon as feasible if penetrated by
blood ot other potentially infectious fluids (2,13,14,137). All
protective clothing should be removed before leaving the work
area (13).

Gloves and Gloving

DHCP wear gloves to prevent contamination of their hands
when touching mucous membranes, blood, saliva, or OPIM,
and also to reduce the likelihood that microorganisms present
on the hands of DHCP will be transmirted to patients during
surgical or other patient-care procedures (1,2,7,10). Medical
gloves, both patient examination and surgeon's gloves, are
manufactured as single-use disposable items that should be
used for only one patient, then discarded. Gloves should be
changed berween paticnts and when torn or punctured.

Wearing gloves does not eliminate the need for handwashing,
Hand hygiene should be performed immediately before don-
ning gloves. Gloves can have small, unapparent defects or can
be torn during use, and hands can become contaminated dur-
ing glove removal (122,177-187). These circumstances increase
the risk of operative wound contamination and exposure of
the DHCP’s hands to microorganisms from patients. In addi-
tion, bacteria can multiply rapidly in the moist environments
underneath gloves, and thus, the hands should be dried thor-
oughly before donning gloves and washed again immediarely
after glove removal.
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Types of Gloves

Because gloves are task-specific, their selection should be
based on the type of procedure to be performed (e.g., surgery
or patient examination) (Table 3). Sterile surgeon’s gloves must
meet scandards for sterilicy assurance established by FDA and
are less likely than patient examination gloves to harbor patho-
gens that could contaminate an operative wound (188).
Appropriate gloves in the correct size should be readily acces-
sible (23).

Glove Integrity

Limited studies of the penetrability of different glove mare-
rials under conditions of use have been conducted in the den-
tal environment. Consistent with observations in clinical
medicine, leakage rates vary by glove macerial (e.g., latex, vinyl,
and nitrile}, duration of use, and type of procedure performed
(182,184,186,189~191), as well as by manufacturer (J92-
194). The frequency of perforations in surgeon’s gloves used
during outpatient oral surgical procedures has been determined
to range from 6% to 16% (181,185,195,196).

Studies have demonstraced that HCP and DHCP are fre-
quently unaware of minute tears in gloves that occur during
use (186,190,191,197). These studies determined that gloves

TABLE 3. Glove types and indications

developed defects in 30 minutes—3 hours, depending on type
of glove and procedure. Investigators did not determine an
optimal time for changing gloves during procedures,

During dental procedures, patient examination and sirgeon's
gloves commonly conract multiple types of chemicals and
materials (e.g., disinfectants and antiseptics, composite resins,
and bonding agents) that can compromise the integrity of
lacex as well as vinyl, nitrile, and other syntheric glove materi-
als {198-206). In addition, latex gloves can interfere with the
setting of vinyl polysiloxane impression materials (207-209),
although the setting is apparently not adversely affected by
synthetic vinyl gloves (207,208). Given the diverse selection
of dental materials on the marker, dental practitioners should
consulr glove manufacturers regarding the chemical compar-
ibility of glove materials.

If the integrity of a glove is compromised (e.g., punctured),
it should be changed as soon as possible (13,210,211), Wash-
ing latex gloves with plain soap, chlorhexidine, or alcohol can
lead to the formation of glove micropunctures (177,212,213)
and subsequent hand contamination (/38). Because this con-
dition, known as wicking, can allow penetration of liquids
through undetected holes, washing gloves is not recommended.

After a hand rub with alcohol, the hands should be thoroughly

Commaercially available glove materials®

Glove Indication Commaent Materia) Attributas?
Patignt Patient care, examinations, Medical device regulated by the Food and Drug Natural-nubber [atex (NRL) 1.2
examination other nonsurgical proce- Administration (FDA) Nilrile 2,3
glaves$ dures involving contact with Nitrlie and chloroprana (necprene) blends 2,3
mucous membranes, and Nonsterila and sterile sing'a-use disposable. Use Nitnie & NRL blends 1,23
laboratory procedures for one patlent and discard appropriately Butadiene methyl methacrylate 2,3
Polyvinyl chloride (PVC, vinyl) 4
Po'yurethane 4
Styrene-based copolymer 4,5
Surgeon's Surgical procedures Medical device regulated by the FDA, NRL 1,2
glaves’ Nitrile 2.3
Slerile and single-use disposable. Use for one Chloroprene {necprens) 2,3
patient and discard appropriately NRL and nitrile or chloroprene blends 2.3
Synthebic polyisoprene 2
Styrenc-based copolymer 4,5
Polyurethane 4
Nanmedical Housekeeping procedures Not a medical device regulaled by the FDA. NRL and nilrile or chioroprene biends 8
gloves {e.g., cleaning and Chloroprene {(neoprena) X

disinfection)

Handling contaminaled

shamps or chemicals
prolection.

Not for use during patient

care Sanilize after use

Commonly referred to as ulilily, induslrial, or Nilrile
general purpose gloves. Should be punciure- or
chemical-resistant. depending on the tashk Lalex
gloves do not provide adequale chem:cal

Butyl rubber
Fluoroelastomer
Polyethylene and ethylene vinyl alcohal copolymer
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+ Physical properties can vary by materia!, manufacturer, and protein and chemical composition

1 contains alergenic NRL proteins.

2 vulcanized rubber, contains allergenic rubber processing chemicals
3 likely to have enhanced chemical or punciure resistance

4 nonvulcanized and does nol contain rubber processing chemicals.
3 inappropnate for use with methacrylates.

& resistant lo most methacrylates.

Medical or dental gloves include patient-examination gloves and surgeon's {i e , surgical} gloves 